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(54) DETERGENT COMPOSmONS 



(71) We, UNILEVER LIMITED, a 
company organised mider the laws of Great 
Britain, of Unilever House, Blackfriars, 
London E.C.4, England, do hereby declare 

5 the invention for which we pray that a patent 
may be granted to us and the method by 
which it is to be performed, to be pardcularly 
described in and by die following statement: — 
The present invention relates to detergent 

10 compositions and in particular to detei^aicy 
builder compounds for use in such composi- 
tions. 

In recent years, studies have been con- 
ducted concerning the problems of eutro- 

15 phication, which can be defined as a namral 
process of enrichment of waters with nutrients, 
such as phosphorus and nitrogen, at a slow 
rate. Eutrophication can be detrimental, since 
it may cause increased algal growth and algal 

20 scums which are imaesthetic, odorous, distaste- 
fid and dog filters of treatment plants. It has 
been postulated that various human acdvities 



have accelerated the process. Contributing 
factors in the eutrophication of lakes, streams 
and estuaries are natural run-off, agricultural 25 
drainage, ground water, precipitation, sewage 
and waste effluents. It has been postulated 
that the phosphorus-containing detergency 
builders present in conventional detergent 
compositions can be a factor in eutrc^hication, 30 
and therefore any substitutes whidi do not 
contain phosphorus may decrease to some ex- 
tent the eutrophication problem. Thus, those 
skilled in the art have expended a great deal 
of time and money to find suitable materials 35 
to replace partially or completely the existing 
phosphate builders in detergent compositions. 

According to the present invention a deter- 
gent composition comprises a water soluble 
organic, anionic, nonionic, zwittenonic or 40 
amphoteric detergent active compound or a 
mixture thereof and a detergency builder 
having die general formula: 



Rl-CH-(CH2)^.Z-(CH2)^-C' C" - H (I) 

X COOM COOM 



45 wherein Ri is a hydrogen atom, an alkyl group 
having^ 1 to 12 carbon atoms, a hydroxyalkyl 
group having 1 to 4 carbon atoms, a carboxyl 
group ( — ^COOM) or b phenyl group; n is 
zero or 1; when n is 1, R. and R3 are the 

50 same or different and are hydrogen atoms, 
methyl groups or carboxymcthyl groups 
( — CH2COOM); when n is zero, a double 
bond is present between carbon atoms C and 
C"; X is a carboxyl group ( — COOM), a 

55_ sulphate group (— OSO3M) or a sulphonate 



group (— SO,M); a is zero, I or 2; ft is zero 
or 1; Z is a bivalent linking group — O— , 
— S — y _NH~ or — ^NR^ — wherein R4 is 
an alkyl group or a hydroxj^kyl group having 
1 to 4 carbon atoms or a carboxy mediyl 60 
group (— CH2COOM), provided that when 
Z is — O — , a must be zero, X must be a carb- 
oxyl group (—COOM) and R, cannot be a 
hydrogen atom when Rj and R.^ are hydrogen 
atoms and b is zero, and M is an alkali metal, 65 
an ammoniimi or a substituted ammonium 
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The majojl^pf the detergency builder 
compounds (^Hpresent invention are novel 
compounds, ^Br some of the com- 
pounds have to our knowledge been sug- 
gested in the prior an, namely carboxymethyl- 
thiosuccinic add described in The Journal of 
Organic Chemistry Vol. 27 pages 3140—6 
(1962) authored by Zienty et al, carboxy- 
methyloxymediylsuccinic acid described in The 
Chemical Abstracts Vol. 49 page 4638 (f) 
(1955), N-carboxymethyl and N,N-bis 
(arboxymediyl) aspartic acids described in 
Chemical Abstracts, Vol. 50 page 1450e, N- 
^rboxyediyl aspanic acids described in 
Chemical Abstracts, Vol. 50, page 11356f, and 
P-carboxymcthyl thio-tricarballylic acid as de- 
scribed in U.S. patent 2,797,231. However, 
none of these compounds has been suggested 
as a detergency builder for use in a deter- 
gent composition. 

Thus the invention includes the novel com- 
pounds of formula I above, provided that 
when Z is — S— and a and b zit zero, 
cannot be a hydrogen atom or a carboxy- 
methyl group when R, and R, are hydrogen 
atoms; and when Z is — NH— or 
— N(CH,COOH)_ and a and b are zero 
R, cannot be a hydrogen atom when Ro and 
Ra are hydrogen atoms. The preferred com- 
pounds are those wherein (referring to for- 
mula I above), Rj is a hydrogen atom, an alkyl 
group having 1 to 12 carbon atoms, a hydroxy- 
alkyl group having 1 to 4 carbon atoms or a 
carboxyl group (— COOM); R. and R, are 
hydrogen atoms, methyl groups or carboxy- 
methyl groups; X is a carboxyl group 
(~COOM)/ a and b are zero and Z is 
— O— , provided that both R. and R., may 
not be hydrogen atoms. 

The detergent compositions essentially in- 
clude one or more anionic, nonionic, ampho- 
teric or zwinerionic detergent aaive com- 
pounds, or mixtures thereof, in addition to the 
detergency builders. 

The synthetic detergent active compounds 
which can be used in the compositions of die 
invention are preferably anionic detergent ac- 
tive compounds, which are readily available 
and relatively cheap, and mixmres thereof. 
These compounds are usually water-soluble 
alkali metal salts of organic sulphates and sul- 
phonates having alkyl radicals containing from 
about 8 to about 22 carbon atoms, the term 
alkyl being used to include the alkyl portion 
of higher acyl radicals. Examples of such 
synthetic anionic detergent active compounds 
are sodium and potassium alkyl sulphates, 
especially those obtained by siiphaung the 
higher (C. — C,.0 alcohols produced by re- 
ducing the glycerides of tallow or coconut 
oil; sodium and potassium alkyl (C.— C,.^ 
benzene sulphonates, paniculariy sodium 
linear secondary alkyl fC,,.— C,,) benzene 
sulphonates; sodium alkyl glycervi ether sul- 
phates, especially those ethers of the higher 



alcohols derived ^fl^tallow or coconut oil 

and synthetic alcoH^pirived from petroleum; 
sodium coconut oil fatty add monoglyceride 
sulphates and sulphonates; soditmi and potas- 
sium salts of sulphuric add esters of higher 70 
(Co — Cis) fatty alc<*ol-alkylene oxide, par- 
liculariy ethylene oxide, reacti<m products, 
die reaction products of fatty acids sudj as 
coconut fatty adds esterified with isediionic 
add and neutralised with soditun hydroxide; 75 
sodium and potassium salts of fatty add 
amides of methyl taurine; alkane monosul- 
phonates such as those derived by reacting 
alpha-olefins (Q— C20) witii sodium bisul- 
phite and those derived by reacting paraffins 80 
with SO2 and CI2 and dien hydrolysing widi 
a base to produce a random sulphonate; and 
olefin sulphonates, which term is used to caver 
the material made by reacting olefins, parti- 
cularly alpha-olefins, with SO3 and then neut- 85 
ralising and hydrolysing the reaction pro- 
duct. 

If desired, nonionic detergent active com- 
pounds may also be used. Examples indude 
the reaction products of alkylene oxides, 90 
usually ethylene oxide, with alkyl (Q— C^) 
phenols, generally 5 to 25 EO; i.e. 5 to 25 
units of ethylene oxide per molecule; the 
condensation products of aliphatic (Cg—CiO 
alcohols with ethylene oxide, generally 6 to 30 95 
EO, and products made by condensation of 
ethylene oxide widi die reaction products of 
propylene oxide and etiiylenediamine. Odier 
so-called nonionic detergent active compounds 
indude long chain teniary amine oxides, long IQO 
chain tertiary phosphine oxides and dialkyl sul- 
phoxides. 

Muctures of detergent active compounds, 
for exaniple mixed anionic or mixed anionic 
and nonionic compounds may be used in the 1Q5 
detergent compositions, particularly to impart 
thereto controlled low sudsing properties. This 
is particularly benefidal for compositions in- 
tended for use in suds-intollerant automatic 
washing machines. Mixtures of amine oxides 110 
and ethoxylated nonionic compounds can also 
be beneficial. 

Many suitable detergent active compounds 
are commercially available and are described 
m the literature, for example in "Surface 115 
Active Agents and Detergents" by Schwartz, 
Perry and Bcrch. 

Amounts of amphoteric or zwitteriomc de- 
tergent active compounds can also be used 
in the compositions of the invention but this 120 
IS not normally desired due to their relatively 
high cosL If any amphoteric of zwitterionic 
detergent aaive compounds are used it is 
generally in small amounts in compositions 
based on the much more commonly used an- 125 
ionic or nonionic detergent active compounds. 

The amount of the synthetic detergent ac- 
tive compound or compounds used is gener- 
ally in die range of from about 10% to 50%, 
preferably about 15% to 30%, by weight of 1.30 
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the OQippositiojj^Uqpending on the desiied 
properties. 

The ratio ^B^eight of die deteigency 
builder compounds of the present invention 
5 to die detergent active compounds, when used 
in laundering and hand dirfiwashing composi- 
tions, ranges generally from 1:20 to 20:1, 
preferably 1:3 to 10:1, especially from 1:1 to 
5:1. However, when the deteigency builders 

10 are used in mechanical dishwashing composi- 
tions, the ratio of the detergency builder to 
detergent active ccnnpound is generally from 
10:1 to 50:1, as much smaller amoimts of 
the detergent active compound are then usually 

15 employed. 

The detergency builder compounds of the 
present invention can be used either as the 
sole detergency builders or where desired they 
can be used in conjunction with other deter- 

20 gency builders, examples of which include 
tetrasodium and tetrapotassium pyrophos- 
phate, pentasodium and pentapotassium tri- 
polyphosphate, trisodium and tripotassium 
nitrilotiiacetate, ether polycarboxylates, 

25 citrates, oxidised stardi and cellulose deriva- 
tives, especially those containing dicarboxyl 
units, sodium alkenyl (Ci„— Qo) succinates, 
sodium sulpho-fatty acids, alkali metal carb- 
onates and orthophosphates and polyelectrolyte 

30 builders such as sodium polyacrylate and 
sodium copolyethylene-maleate. 

Other conventional materials may be present 
in tiie detergent compositions of the invention, 
for example soil-suspending agents, hydro- 

35 tropes, corrosion inhibitors, dyes, perfumes, 
fillers, abrasives, optical brighteners, enzymes, 
suds boosters, suds depressants, germicides, 
anti-tamishing agents, cationic detergents, 
fabric softening agents, chlorine-releasing 

40 agents, oxygen-liberating bleaches such as 
sodium ' perborate with or without peracid 
precursors, buffers and the like. The balance 
of the detergent compositions is water, for 
example in the range of from about 5 to 

45 15% in the powdered detergent compositions. 
Hie detergent compositions of the present 
invention may be in any of the usual physical 
forms for sudi compositions, such as powders, 
beads, flakes, bars, tablets, noodles, liquids, 

50 pastes, and die like. The detergent composi- 
tions are prepared and utilised in the con- 
ventional manner, for example in the case of 
powder^ detergent compositions they may be 
made by spray-drying aqueous slurries of the 

55 detergent ingredients or by dry-mixing pro- 
cesses. 

When using the detergent compositions of 
the invention to wash dothes, the wash solu- 
tions should have a pH from about 7 to 

60 about 12, preferably from about 9 to 11. 
Therefore, the presence of a pH buffer in the 
detergent composition is usually desirable. 
Examples of such pH buffers are sodium silic- 
ate, carbonate and bicarbonate. 

65 When the pH value of the wash solution is 



below about 8.6 son^^Hie salts of the deter- 
gency builder comp^^p will be present in 
the add salt form and some in the normal salt 
form. In diis connection it may also be men- 
tioned that when the detergency builder com- 70 
pounds of die present mvention are employed 
as the free adds or as partiy neutralised salts* 
the compounds have utility in metal deaning 
compositions at a pH of about 2 to about 5. 

The invention indudes a method for pre- 75 
paring the detergenqr builder compounds of 
the present mvention. In this method a com- 
pound containing both an active hydrogen 
function, for example an — OH, — SH or 
— ^NHa group, and a salt-forming radical, for 80 
example a --COOH, — OSO3H or — SO3H 
group, is firsdy reacted with an a,|/S-unsatur- 
ated polycarboxylic acid, to form a mixed 
alkaline earth metal or zinc salt, preferably 
the caldtun salt^ though other pdyvalent salts 85 
can be used such as the magnesitmi, strontium, 
barium, iron, manganese and cobalt salts. The 
reaction is carried out in an aqueous meditma 
having a pH of from 8 to 12.5 and preferably 
pH 11 to 12. The pH of the aqueous medium 90 
should be adjusted with an alkaline earth metal 
reagent such as caldum hydroxide, strontium 
hydroxide and barium hydroxide, or die cor- 
responding oxides. If desired, an alkali metal 
hydroxide can be used to adjust the pH of 95 
the medium provided the alkaline eardi metal 
reagent is also present. The mixed salt is 
then heated to form a reaction mixture con- 
taining a zinc or alkaline eardi metal salt of 
the desired compound. 100 

It has been foimd that in this reaction pro- 
cess, when using relatively insoluble alkaline 
earth metal hydroxides such as magnesium 
hydroxide, the initial pH at room temperature 
of the reaction mixture even with an excess 105 
amount of the hydroxide is only about pH 
8 to 9. However, by heating the reaction mix- 
ture at reflux temperatures or by heating at 
superatmospheric pressures, satisfactory yields 
of the desired produa can be obtain^. 110 

The mole ratio of the reactants in the 
process, specifically the compound containing 
the active hydrogen and salt-forming radicals, 
hereinafter referred to as the active hydrogen 
compound, and the «,j9-unsaturated polycarb- 115 
oxylic add, hereinafter referred to as the un- 
saturated acid, is preferably from 1:1 to 2:1, 
The concentrations of the active hydrogen 
compound and the unsaturated acid are not 
critical to die invention, although it is preferred . 120 
to use concentrations from 0.5 molar to 5 
molar in the mixed salt species. It has been 
found that die use of higher concentrations 
increases the rate of reaction. 

The temperature at which the reactions to 125 
form the detergency builder compounds may 
be carried out is normal reflux temperamre 
(100 — 102*'C) or bdow reflux temperature 
from, say, 60°C. However, if die reaction 
is carried out at temperatures above reflux 130 



temperature, ^^from 102* to 200*C, the 
rate of reacd^Bfncreased so that at certain 
elevated tenq^pbtes die reaction may be 
completed withm a very short time. 
5 ^ While the entire mechanism of the reaction 
is not completely understood it is believed that 
the reaction involves an intramolecular base- 
catalysed Michael-type reaction. However, the 
Pi^sent reaction differs from the Michael re- 

10 action in that the present reaction involves 
intramolecular addition of a nudeophilic 
species across an a^jS-imsaturated svstem. The 
Michael reaction is generally an intennolecular 
reaction which involves a carbanion and is 

15 tisually carried out in anhydrous organic sol- 
vents. Also the present reaction is believed to 
involve alkoxtde ions, mercaptide ions or 
amine groups and is carried out in an aqueous 
medium. 

20 The mixed polyvalent salt is believed to be 
critical to the reacriwi in that it brings and 
holds the reacting sites of the compounds in 
close proximit>' to achieve an intramolecular 
addition. In fact, when the active hydrogen 

25 function is hydroxyl, the reaction does not 
occur in aqueous solutions at all in the ab- 
sence of a polyvalent metal ion, even at high 
pH. 

An interesting intermediate product formed 

30 during the process is die polyvalent chelate 
salt of the reaaion product. This salt can in- 
volve either two or more molecules of the 
reaaion product and generally can be readily 
isolated from the reaaion mixture because of 

35 its low solubih'ty. In some cases the polyvalent 
chelate salt of the reaaion produa is very 
soluble, such as in the case of lactoxysucdnate. 
In this case, if it is desirable to isolate the 
polyvalent salt, standard methods such as 

40 precipitation witii an organic solvent such as 
ethanol, methanol or acetone is used. The 
conventional monochelate salt involving only 
one molecule of the reaction product which 
is soluble, may be obtained by either partially 

45 or totally cation-exchanging the chelate salt 
with protons followed by neutralisation with 
the appropriate polyvalent metal hydroxide or 
polyvalent metal hydroxide and alkali metal 
hydroxide. Examples of the polyvalent salts 

50 are monosodium calcium lactox>-succinate, 
calcium hydrogen laaoxysuccinate and tri- 
calcium bis(lactoxy5UCcinate). 

It is to be understood that the panicular 
cation used in the reaaion will determine the 

55 particular polyvalent metal chelate salt formed. 
The reaction mixture is optionally treated in 
order to substitute hydrogen atoms, alkali 
metal, ammonium or substimted ammonium 
cations for the zinc or alkaline earth metal 

oO cations in the compounds. 

The calcium chelate salts have utility as an 
animal feed, plant nutrient or in anv other 
area requiring calcium. Of course, other al- 
kaline eardi metal salts and other polyvalent 

05 salts such as zinc, iron, manganese, cobalt and 



the like could also J^^nned and used for die 
same or similar pt^Hs. 

While the alkali meS, ammonium and sub- 
stituted ammonium salts of die detergency 
builder compounds of the invention arc useful 70 
as builders, they are also effective as boiler 
scale removers, degreasers, grease cutters and 
rust and stain removers. 

The invention is illustrated by the following 
Examples in which parts and percentages arc 75 
by weight except where otherwise indicated. 

Examples 1 to 17. 
General Reaction Procedure, 

An a,^-unsaturated caiboxylic acid (0.20 
mole) is dissolved in water (200 ml.). If the go 
aj^^-unsaturaied carboxylic acid is in the an- 
hydride form, the mixture is stirred for 10— 
15 minutes to convert the anhydride to the 
add. Then 0.20 to 0.24 mole of die active 
hydrogen compound containing a salt-forming 85 
radical, preferably in its acid form, is added 
to neutralise all acidic groups and bring die 
pH to about 8—12.5 as measured initially at 
room temperanire. The reaction mixture is 
dien refluxed from about one to eight hours 90 
(conversion to produa is followed by NMR 
aiwlysis of a decalcified sample of the reaction 
mucture). After cooling die reaction mixture 
to 60*^0, 10% excess sodium carbonate (based 
on the Ca(0H)2 used) is added and the mix- 95 
ture stirred for 10—15 minutes. The precipi- 
tated calcium carbonate is filtered and the 
filuate, after adjustment of pH to 8.6 with 
dilute sulfuric acid or by use of a cation ex- 
change resin, is evaporated to dryness to give 100 
die produa. Analysis of die produa, \rtiere 
possible, is carried out by NMR using an 
internal standard of potassium biphdialate 
and an external standard of tetramethylsilane. 
The products may be purified funher, if 105 
desired, by recrystallisation from aqueous 
ethanol or by precipitation from water with 
ethanol. Excess carbonate can be removed 
by first acidifying, preferably witfi a cation 
exchange resin, to liberate CO2, followed by HQ 
neutralisation to the required pH with the 
desired base to reform the salt which is 
readily isolated by filtration of the resin and 
evaporation of die filtrate. 

When the potassium or lithium salts are 115 
desired the corresponding carbonates are used 
in place of sodium carbonate. When am- 
monium or substituted ammonium salts are 
desired, die produa obtained from the pre- 
paration utilising an alkali metal carbonate 120 
is subsequenUy cation exchanged with protons 
followed by neutralisation with the appropriate 
alkaline reagent, for example ammonium hy- 
droxide. 

The compounds of Examples 1 to 17 are 125 
prepared by using die general procedure de- 
scribed above and show the reactants, the 
reflux time as weU as any special reaaion 
conditions in Table 2 below. 
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ExaoMDles 18 — ^33. 
A series of dc^^^t compositions were pre- 
pared by blend^^Bgether the recited com- 
ponents using oKrent detergency builder 
5 compounds of Examples 1 to 8, and die re- 
sultant compositions were dien tested for 
detergency or deansing ability in the Terg- 
0-Tometer Test. Details of the compositions 
and the test results are shown in Table 3 
10 below. 

In the detergency tests, a 65% 'Dacron** 
polyester-35% cotton test doth soiled with 
vacuum deaner dust was used with water of 
180 ppm hardness ions (2/1 Ca++/Mg++) at 



pH 10 and at 120**?,!^^ a produa of 0.2% 15 
of the total fonnulat^^H| the washing c .ra- 
tion. The pH of washing solution 
was adjusted, where necessary, by the 
addition of sodium hydroxide (NaOH) or 
sulfuric add thereto. The average dctergenqr 20 
units (DU) of the compositions is die find 
reflectance of the washed doth minus the 
initial reflectance of the soiled doth ^tfae aver- 
age of two runs), reflectance being meas- 
ured with a Gardner Automatic Color Dif- 25 
ference Meter, Modd AC — ^3. 

*'Dacron' is a Registered Trade Made. 
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Further de^^|t compositions to the for- 
mulations of ^B>les 20 to 33, except that 
the sodium liliprec-aikyi (C,„— C,,) benz- 
ene sulphonate is replaced by a nonionic de- 

5 tergent active compound "Neodol" 45—11 
which is an addua of a modified OXO-tjpe 
Cn — C,, alcohol with 11 moles of ethylene 
oxide (EO), an amphoteric detergent aaive 
compound which is sodium hydroxyalkyl 

10 ( Ci ^ — Cjtt ) -N-methyl taurate, or a zv/iiterionic 
detergent compound which is cocodimediyl 
sulphopropyl betaine, have detergency building 
properties comparable to tiiose when the an- 
ionic detergent compound was used. 

15 It should be appreciated that most of the 
compounds of the present invention form 
hydrates in isolatable form. For example, 
when crystallised from a mixture of ethanol 
and water, trisodium lactoxysuccinate forms a 

20 trihydrate which shows a transition peak at 



135*C by Differ^^ Thermal Analysis. 
Thus, when the coj^Hds are named in the 
specification and in me claims, it is intended 
to include all hydrate forms as well as the 
anhydrous forms of such compounds, except 25 
in the Examples where the weights of the 
compounds are expressed on an anhydrous 
basis. 

Reference is made to our copending U.K. 
patent application No. 55518/70 (Serial No. 30 
1,327,115), which describes and claims carb- 
oxymethyloxysuccinate detergency builders. 

WHAT WE CLAIM IS:— 

1. A detergent composition comprising a 
water-soluble organic anionic, nonionic, 35 
zwitterionic or amphoteric detergent active 
compound or a mixture thereof, and a deter- 
gency builder salt having the general for- 
mula: 



Rl-CH-(CH2)^-Z.(CH3)^- C - C" . H 
^ COOM COOM 



wherein R, is a hydrogen atom, an alkyl group 
having 1 to 12 carbon atoms, a hydroxyalkyl 
group having 1 to 4 carbon atoms, a carboxyl 
group (—COOM) or a phenyl group; it is 

45 zero or 1; when n is 1, and R, arc die 
same or different and are hydrogen atoms, 
methyl groups or carboxymediyl groups 
(— CH.COOM); when n is zero a double 
bond is present between carbon atoms O and 

50 C"; X is a carboxyl group ( — COOM), a sul- 
phate group (— OSOaM) or a sulphonate 
group (— SO:,M); a is zero, 1 or 2; A is zero 
or Ij Z is a bivalent linking group — O — , 
— S— > — NH— or _NR,— wherein R. is 

55 an alkyl group or a hydroxyalkyl group having 
1 to 4 carbon atoms or a carboxy methyl 
group (— CHoCOOM), provided diai when 
Z is — O— , a must be zero, X must be a 
carboxyl group, (—COOM) and R, cannot 

oO be a hydrogen atdm when R> and R, are 
hydrogen atoms and b is zero; and M is an 
alkali metal, ammonium or substituted am- 
monium cation; the weight ratio of the de- 
tergency builder salt to the detergent aaive 

65 compound being from 1:20 to 50:1. 

2. A detergent composition according to 
claim 1 wherein the weight ratio of the deter- 
gent active compound to the detergency 
builder salt is from 3:1 to 1:10. 

"0 3. A detergent composition according to 
claim 1 or claim 2 wherein the detergency 
builder is an alkali metal, anunonium or sub- 
stituted ammonium salt of a carboxvmeihyl- 
oxymaleic acid. 

75 4. A detergent composition according to 
claim 1 or claim 2 wherein the detergency 
builder is an alkali metal, anunom'um or sub- 



stimted anunonium salt of lartoxysuccinic 
acid. 

5. A detergent composition according to 80 
claim 1^ or claim 2 herein the detergency 
builder is an alkali metal, ammonium or sub- 
stimted ammom'um salt of 2-gluconoxy- 
succinic acid. 

6. A detergent composition according to 85 
claim 1 or claim 2 wherein the dctei^ncy 
builder is an alkali meul, ammonium or sub- 
stituted ammonium salt of carboxymediyl- 
aminosuccinic acid. 

7. A detergent composition according to 90 
claim 1 or claim 2 wherein the detergency 
builder is an alkali metal, anunonium or sub- 
stimted anunonium salt of sarcosinylsuccinic 
add. 

8. A detergent composition according to 95 
claim 1 or claim 2 wherein the detergency 
builder is an alkali metal, ammonium or sub- 
stituted ammonium salt of N(2-carboxyethyl)- 
aspartic acid. 

9. A detergent composition according to 100 
claim 1 or claim 2 wherein the detergency 
builder is an alkali metal, ammonium or sub- 
stituted aminonium salt of carboxymethylthio- 
succinic acid. 

10. A detergent composition according to 105 
claim 1 or claim 2 wherein the detergency 
builder is an alkali metal, ammonium or sub- 
stituted ammonium salt of N - (2 - sulfo- 
ethyl) - aspartic acid. 

11. A detergent composition according to HO 
claim 1 or claim 2 wherein the detergency 
builder is an alkali metal, anunonium or sub- 
sdmted ammoniiun salt of carboxymethyloxy- 
methylsuccinic acid. 
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12. A deteigep^compositipn according to 
daim 1 or da^^ wherein* the detergency 
builder is an a^^Pnetal, ammonium or sub- 
stituted ammonmm salt of cf-carboxymediyl- 

5 oxy-jff-caiboxymedi3^succinic add. 

13. A detergent composition according to 
daim 1 or daim 2 wherein die detergency 
builder is an alkali metal, ammcmium or sub- 
stituted ammonium salt of N-bis(caiboxy- 

10 methyl)-aspartic add« 

14. A detergent composition according to 
daim 1 or daim 2 wherein the detergency 
builder is an alkali metal, ammonium or sub- 



stituted ammonium s^^f taitronoxysuccmic 
add. 15 

15. A detergent ^Rsition according to 
daim 1 or daim 2 wherein the detergency 
builder is an alkali metal, ammonium or sub- 
stituted ammonium salt of o-carboxymetfayl- 
oxy-j9-mediyl succinic add. 20 

16. A detergent composition according to 
any one of dauns 1 to IS \riberein the deter- 
gency builder is used in the form of die 
sodium salt 

17. A compound having the general for- 25 
mula: 



-CH.(CH2)^-Z.(CH2)^.C« C" H 

X ^OOM COON 



wherein Ri is a hydrogen atom, an alkyl 
group having 1 to 12 carbon atoms, a hydroxy- 

30 alkyl group having 1 to 4 carbon atoms, a 
cartxncyi group ( — COOM) or a phenyl 
group; n is zero or 1; when n is 1, and R3 
are the same or different and are hydrogen 
atoms, methyl groups or carboxymethyl groups 

35 (— CH2COOM); when n is zero a double 
bond is present between carbon atoms C and 
C"; X IS a carboxyl group ( — COOM), a 
sulphate group ( — OSO3M) or a sulphonate 
gTO\xp ( — SO3M); a is zero, 1 or 2; 5 is zero 

40 or 1; Z is a bivalent linking group — O — ^ 
— S— , — ^NH — or — NR4 — \iiierein R, is 
an alkyl group or a hydroxyalkyl group having 
1 to 4 carbon atoms or a carboxy mediyl 
group ( — CH2COOM) and M is a hydrogen 

45 at(nn or a salt-forming cation; provided diat 
when Z is — O — , a must be zero and X must 
be a carboxyl group ( — COOM) and Ri 
cannot be a hydrogen atom when R2 and R3 
are hydrogen atoms; when Z is — S — and a 

50 and b are zero, R2 cannot be a hydrogen atom 
or a carboxymethyl group when Ri and R3 
are hydrogen atoms; and when Z is — ^NH — 
or — N(CH2C00H)— and a and b are zero 
Ri cannot be a hydrogen atom vAxcn Re and 

55 R3 are hydrogen atoms. 

18. A compound according to daim 17 
wherein Ri is a hydrogen atom, an alkyl 
group having 1 to 12 carbon atoms, a hydroxy- 
alkyl group having 1 to 4 carbon atoms or a 

60 carboxyl group ( — COOM); R2 and R3 are 
hydrogen atoms, methyl group or carboxy- 
mediyl groups; X is a carboxyl group 
(—COOM); a and b are zero; and Z is 
— 0 — , provided that both R2 and Ra may 

65 not be hydrogen atoms. 

19. Caiboxymethyloxymaleic add or a salt 
thereof. 



20. Lactoxysuccinic acid or a salt thereof. 

21. 2-^uconoxysucciiiic add ot a salt tiiexe- 

of. 70 

22. Sarcosinylsuccinic add or a salt there- 
of. 

23. N-(2-sulfoethyi)aspartic add or a salt 
thereof. 

24. a - carboxymethyloxy - j5 - caiboxy- 75 
methylsucdnic acid or a salt thereof. 

25. Tartronoxysucdnic acid or a salt there- 
of. 

26. a " carboxymethyloxy - J9 - methyl- 
sucdnic add or a salt thereof. 80 

27. (1 - carboxy )undecyloxy5UCcinic add or 
a salt thereof. 

28. N - (3 - carboxypropyi)aspartic add or 
a salt thereof. 

29. N - (2 - hydroxyediyl) - N - carb- 85 
oxymethylaspartic acid or a salt thereof. 

30. Mandeloxysucdnic acid or a salt there- 

.of. 

31. N - (2 - sulfatoethyl)aspartic add or 

a salt thereof. 90 

32. A carboxylic add compound according 
to any of claims 17 to 31. 

33. A compound according to any of daims 
17 to 31 in die form of the alkali metal, am- 
monium or substituted ammonium salt 95 

34. A compound according to daim 33 in 
sodium salt f onn. 

35. A compound according to any of daims 
17 to 31 in the form of an alkaline earth metal 

or zinc salt. 100 

36. A compotmd according to any of daims 
17 to 31 in the form of ihe mixed sodium 
calcium salt 

37. A process for the preparation of a 
comopund having the general formula: 105 



18 



1389,732 



18 



10 



15 



20 



25 



ilj-.CH-{CH2)^.Z.(CH2)^ ^C' - C"-H 




wherein Rj is a hydrogen atom, an alkyl group 
having 1 to 12 carbon attmis, a hydroxyalkyi 
group having J to 4 carbon atoms, a carboxyl 
group ( — COOM) or a phenyl group; n is 
zero or 1; when n is 1, and R^ are die 
same or different and are hydrogen atoms^ 
metfiyl groups or carboxymethyl groups 
( — CH2COOM); when n is zero a double 
bond is pr^ent between carbon atoms C and 
C; X is a carboxyl group (—COOM), a 
sulphate group (—OSOsM) or a sulphonate 
group ( — SO3M); a is zero, 1 or 2; & is zero 
or 1; Z is a bivalent linking gimip — O — ^ 
— S— . — NH— or — NR^— wherein R4 is 
an alkyl group or a hydroxyalkyi group having 
1 to 4 carbon atoms or a carboxy methyl group 
( — CH2COOM) and M is a hydrogen atom or 
a salt-forming cation; provided that when 
Z is — O— , a must be zero and X must be 
a carboxyl group (—COOM) and R, cannot 
be a hydrogen atom when Rj and R3 are hy- 
drogen atoms and b is zero, comprising the 
steps of: 



i) forming a mixed zinc or alkaline earth 
metal salt of a compound containing both an 
active hydrogen function and a salt forming 
radical and an <kjj3-imsaturated polycarboxylic 
add by reacting said compound and said un- 
30 saturated acid in an aqueous medium in the 
presence of a hydroxide or oxide of an al- 
kaline earth metal or zinc or a mixture there- 



I 

COOM COOM 



(I) 



of at a pH of from 8.0 to 12.5 as measured 
at about 25**C; 

ii) heating said mixed salt to form a reac- 35 
tion mixture containing a zinc or alkaline earth 
metal salt of the desired compound of for- 
mula I above, and 

iii) optionally treating said reaction muRure 

m order to substimtc hydrpgen atoms, alkali 40 
metal, ammonium or substituted anunonium 
cations for the zinc or alkaline canh metal 
cations in the resultant compounds. 

38. A process according to claim 37 wherein 
heating of the mixed salts is carried out at 45 
temperatures from 102**C to 200°C. 

39. A process according to claim 37 or 
claim 38 wherein the reaction is conducted 
in the presence of caldum hydroxide. 

40. A process according to claim 37 or claim 50 
38 wherein the reaction is conducted in the 
presence of calcium oxide. 

41. A process according to daim 37 sub- 
stantially as described herein with reference 

to any of the foregoing Examples. 55 

42. A compound according to any one of 
claims 17 to 36. when prepared by a process 
according to any of claims 37 to 41. 

43. A detergent compositiwi according to 
claim 1 substantially as described herein with 60 
reference to any of the foregoing Examples 

18 to 33. ^ 
R. V. TATE, 
Chartered Patent Agent. 
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